Over the past 30 years, the effects of cocaine on the immune system have been subject to research mainly in animals, while relatively little work has been done in humans. This review focuses exclusively on the human work and the related findings in a way that is accessible to neuroscientists. The emerging picture suggests that cocaine may exert some direct effects on lymphocyte responses, as well as, and possibly more importantly, indirect effects via interactions with the sympathetic and neuroendocrine systems. Given the pressing need for more effective treatments for cocaine addiction and the high prevalence of medical complications associated with this disorder, this review leaves no doubt that drug addiction merits a place in the growing field of neuropsychoimmunology.
Introduction
Cocaine -one of the most widely consumed illicit drugs amongst young adults worldwide -is associated with significant harm [1] . Although the negative consequences of regular cocaine use are most noticeable in the domain of psychosocial functioning, attention has been increasingly paid to the wide range of medical complications frequently seen in chronic cocaine users [2, 3] . Yet, the true scale of the health burden associated with the use of cocaine is only slowly emerging. Many cocaine-related medical complications lack specificity, and may only be recognized once they deteriorate into medical emergencies. However, at this late stage a direct link with cocaine is difficult to establish [4] . A common adverse health consequence in cocaine-addicted individuals is the increased transmission and progression of infectious diseases [4] . Understanding this particular vulnerability for infections may not only help to prevent the worsening of medical problems, but could also open up new avenues for the development of effective medical treatments for cocaine addiction, which are presently still lacking. This review represents an attempt to elucidate the high infection risk in cocaine addiction from both a neuroscientific and an immunological perspective, with a particular focus on research in humans. A comprehensive introduction into the field of neuropsychoimmunology would be beyond the scope of this review, but can be found elsewhere [5, 6, 7 ]. Instead, our aim is to give neuroscientists a glimpse into an emerging area of interdisciplinary research that has the potential to broaden and improve our understanding of cocaine addiction.
The neuroscientific perspective
Infections caused by maladaptive behaviour For many neuroscientists, inflammation and infection in chronic cocaine users have been regarded as consequential to behaviours that occur in conjunction with cocainerelated changes in brain function. The dopamine system is one of the best studied in cocaine addiction, as it is critically involved in cocaine's highly reinforcing effects, thus determining its addictive properties [8] . As a central nervous stimulant, cocaine acutely increases levels of monoamines (specifically dopamine) by blocking their reuptake [9] . Acute cocaine intoxication is associated with compromised judgement and decision-making abilities, which may facilitate reward-seeking and risk-taking behaviours. Chronic cocaine use has been associated with a variety of neuroadaptive changes, resulting in reduced central dopamine neurotransmission [10, 11] and significant abnormalities in brain structure and function [12] . Compromised 'higher level' cognitive processing is thus likely to underlie the erratic and ill-judged behaviour patterns frequently seen in cocaine-addicted individuals. No doubt risky behaviours, such as sharing unsterile straws and pipes or engagement in unprotected sex, increase the probability of contracting an infectious disease [13] . Moreover, cocaine users' failure to avoid adversity [14] may not only increase the likelihood for contracting infections even further [15] , but also explain the limited success of harm avoidance strategies in the treatment of cocaine addiction [16] . A better understanding of the drug's immunomodulatory effects might therefore be critical in developing more effective means of protection.
